Phytate is the main storage form of phosphate in the food grains. Phytases are enzymes which hydrolyze phytate into inositol and orthophosphoric acid. Monogastric animals lack phytases hence their feed is supplemented with phytase. phy gene from Pseudomonas syringae MTCC-2730 was cloned. Amplification of 470 bp was achieved through PCR. The PCR product was subsequently cloned and sequenced. This sequence showed 29.2% similarity with the P. syringae MOK1. This sequence could be termed as novel sequence because it does not exhibit much similarity with other phy genes.
Introduction
Phosphorus pollution in the water and soil is biggest problem of the world. It is increasing in the surrounding due to some agricultural practices through inorganic fertilizers. In recent years, considerable efforts have been made to improve the nutritive value of animal feedstuff through supplementation with exogenous enzymes which will indirectly help to minimize the phosphorus content in the soil and bodies. The currently used feed enzymes can be divided into two main groups: the hemicellulases including β-glucanase and xylanases able to degrade nonstarch polysaccharides, and the phytases, able to degrade the phytate to phosphorus making it available to the monogastric animals. Chemical and physical methods to hydrolyse phytate are costly and reduce the nutritional value of feeds and therefore alternative methods for phytate hydrolysis need to be found [1] .
Phytate is not digested by monogastric animals due to little phytase activity in their gastrointestinal tracts; this necessitates the supplementation of the feed with inorganic phosphorus. The unabsorbed phosphorus passes into the environment through the faeces, causing eutrophication of water bodies downstream to agriculturally intensive areas [2] . Supplementing the feeds with the enzyme phytase, which hydrolyses the phytate to less phosphorylated myo-inositol derivatives, is an alternative approach. Furthermore, phytate is also considered as an anti-nutritional factor, since it could chelate nutritionally important cations such as Fe 3+ , Zn 2+ , Ca 2+ , Mg
2+
, and K + and proteins, thereby decreasing the quality of feed [3] . Phytase shows great potential for phytate bioconversion and therefore, the enzyme activities and yield need to be increased to make them suitable for industrial application. Yet, several sources of phytase producing organisms remain unexplored. There are very few reports on phytase-producing microbes from India; they include the bacterium, Lactobacillus amylovorus [4] and the yeast, Pichia anomala [5, 6] . In the present study, phy gene from Pseudomonas syringae is cloned, sequenced and characterized.
Materials and Methods
Pseudomonas syringae MTCC-2730 strain was procured from IMTECH, Chandigarh. InsTA cloning vector pTZ57R/T was supplied by MBI Fermentas, Germany. The host strain E. coli DH5α was supplied by Promega, USA. P. syringae MTCC-2730 was grown on the nutrient agar media and incubated at 30°C for 24 h. Genomic DNA was isolated according to the method of Maloy [7] . Primers were designed using Primer express software using the published sequence of phy gene of P. syringae MOK1. phy gene was amplified using these primer with initial denaturation at 94°C for 3 min followed by 35 cycles, each PCR cycle consisted of a denaturation step at 94°C for 30 s, annealing at 55°C for 30 s, and extension at 72°C for 30 s and a final extension step at 72 o for 10 min. The PCR product was purified with the Zymoclean gel DNA recovery kit (Zymo research, USA) ligated into InsTA cloning vector and sequenced. Cloning was carried out using the method described by Sambrook and Russel [8] . The sequencing of the cloned product was done by Bangalore Genei Pvt. Ltd. India.
Results and Discussion
The ~470 bp PCR product was obtained. The PCR product was ligated in InsTA cloning vector. This recombinant plasmid was further transformed into competent E. coli DH5α cells. Confirmation of positive clones was done by colony PCR and plasmid isolation. In the previous study, the phy gene of Bacillus subtilis NCIM-2712 and NCDC-070 were successfully cloned in InsTA cloning vector pTZ57R/T [9, 10] . The plasmid containing ~470 bp insert of phy gene from P. syringae MTCC-2730 ( Fig.1 ) was sequenced using M13F and M13R primers. Sequence of 463 bp spanning forward and reverse primer was obtained from the cloned colonies. This gene sequence was submitted to NCBI Genbank with the accession no. HM996974. The 463 bp nucleotide sequence obtained was aligned with phy gene of reference sequence (P. syringae MOK1) using the MEGALIGN programme of Lasergene Software (DNA star, USA) by Clustal W method. Sequence similarity of 29.2% was obtained between the two strains of P. syringae, i.e. MOK1 and MTCC-2730. Nucleotide sequence of 463 bp was subjected to Blastx and an open reading frame of 270 bp encoding 90 amino acid was deduced followed by stop codon (Fig. 2) .
Alignment of phy gene fragment of P. syringae MTCC-2730 with that of reference sequence, the primer regions were found to be conserved in the strain under investigation. However, no homology with other phytases listed in the databases was observed except with that of P. syringae MOK1. On the basis of nucleotide and amino acid sequences it could be predicted as a novel phy gene. phyM had 31 and 30% identities with pH 2.5 acid phosphatase (6-phytase; GenBank accession no. P07102) and glucose-1-phosphatase (Genbank accession no. P19926) of E. coli at the protein level, respectively, in addition sharing no homologies with other phytases available in the databases at nucleotide level [11] . The phytase gene (phyC) was cloned from B. subtilis VTT E-68013 genomic library. Its amino acid sequence (383 residues) showed no homology to the sequence of other phytases or to those of any known phosphatases, hence was termed as a novel enzyme having phytase activity [12] . Thus, the partial phy gene sequence obtained in the present study may prove helpful in ongoing studies relevant to the phy gene in different bacterial species. The characterization of the protein encoded by this gene will explore the functions of the protein. The InsTA-phy clone will be useful for further characterization and expression of this gene and subsequently, for the production of cost effective phytase enzyme in industrially used microbial hosts.
Conclusion
The above discussed results have shown that phytase enzymes are of interest for biotechnological applications, in particular for improving dietary phytate-phosphorus utilization by monogastric animals such as swine and poultry. Sequencing of the 463 bp phy gene fragment revealed that the primer region in the newly sequenced fragment is conserved. The sequenced fragment showed similarity of 29.2% with the sequence of P. syringae MOK1, from which primers were designed. The detailed study on the complete sequence of the phy gene in Pseudomonas syringae MTCC-2730 and characterization of the protein encoded by the gene need to be unveil.
